Selective blockade of nicotinic acetylcholine receptors by pimobendan, a drug for the treatment of heart failure: reduction of catecholamine secretion and synthesis in adrenal medullary cells.
Pimobendan, a Ca(2+) sensitizer, is used clinically in the treatment of chronic heart failure. Although chronic heart failure is associated with activation of the sympathetic nervous system, it remains unknown whether pimobendan affects the function of sympathetic neurons and the adrenal medulla. Here, we report the inhibitory effects of pimobendan on catecholamine secretion and synthesis in cultured bovine adrenal medullary cells. Pimobendan decreased the catecholamine secretion (IC(50)=29.5 microM) elicited by carbachol, an agonist at nicotinic acetylcholine receptors, but not that elicited by veratridine, an activator of voltage-dependent Na(+) channels, or by high K(+), an activator of voltage-dependent Ca(2+) channels. Pimobendan also inhibited carbachol-induced influx of (22)Na(+) (IC(50)=25.9 microM) and (45)Ca(2+) (IC(50)=26.0 microM), but not veratridine-induced (22)Na(+) influx or high K(+)-induced (45)Ca(2+) influx. The reduction of catecholamine secretion caused by pimobendan was not overcome by increasing the concentration of carbachol. UD-CG 212, an active metabolite of pimobendan, lowered carbachol-induced catecholamine secretion with a concentration/inhibition curve similar to that of pimobendan. In experiments in situ, pimobendan suppressed both basal and carbachol-stimulated (14)C-catecholamine synthesis (IC(50)=5.3 and 4.9 microM) from [(14)C] tyrosine [but not from L: -3, 4-dihydroxyphenyl [3-(14)C] alanine ([(14)C]DOPA)], as well as tyrosine hydroxylase activity (IC(50)=3.8 and 4.3 microM). These findings suggest that pimobendan inhibits carbachol-induced catecholamines secretion and synthesis through suppression of nicotinic acetylcholine receptors.